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The present invention relates to genetic engineering of plants and in particular to an 
5 insect resistant transgenic cotton plane. It also relates to methods of detecting material 
derived from the plant 

Plant pests are a major factor in the loss of the world's important agricultural crops. 
About $8 billion is lost every year in the U.S. alone due to infestations of plants by now- . 
10 mammalian pests including insects. In addition to losses in field crops, insect pests are 
also a burden to vegetable and fruit growers, to producers of ornamental flowers, and to 
home gardeners. 

Insect pests are mainly controlled by intensive applications of chemical pesticides, which 
15 are active through inhibition of insect growth, prevention of insect feeding or 

reproduction, or cause death. Good control of insect pests can thus be reached, but those 
chemicals can sometimes also affect other, beneficial insects. Another problem resulting 
from the wide use of chemical pesticides is the appearance of resistant insect varieties. 
This has been partially alleviated by various resistance management practices, but there 
20 is an increasing need for alternative pest control agents. Biological pest control agents, 
such as Bacillus thuringiensis strains expressing pesticidal toxins like 5-endotoxins, have 
also been applied to crop plants with satisfactory results, offering an alternative Or 
compliment to chemical pesticides. The genes coding for some of these 8- endotoxins 
have been isolated and their expression in heterologous hosts has been shown to provide 
25 another tool for the control of economically important insect pests. In particular, the 

expression of insecticidal toxins such as Bacillus thuringiensis S-endotoxins in transgenic 
plants, has provided efficient protection against selected insect pests, and transgenic 
plants expressing such toxins have been commercialised, allowing farmers to reduce 
applications of chemical insect control agents. 

30 

Recently, a new family of insecticidal proteins produced by Bacillus sp. during the 
vegetative stages of growth (vegetative insecticidal proteins (VTPs)) has been identified, 
US. Patents 5,877,012, 6,107,279. and 6,137,033 describe vip3A toxin genes isolated 
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from Bacillus species. The VIP3A toxins possess insecticidal activity against a wide 
spectrum of lepidopteran insects including but not limited to fall armyworra, Spodoptera 
frugiperda* black cutworm, Agrotis ipsilon* sugarcane barer* Diatraea saccharalis % and 
lessor cornstalk borer, Elasmopalpus lignosellus* and when expressed in transgenic 
5 plants, for example cotton* confer protection on the plant from insect feeding damage. 

The cotton family, genus Gossypium, a member of the Malvaceae, consists of 39 species, 
of which Gossypium hirsutum is the most commonly cultivated species. Three other 
species ate also cultivated: G. arboreum* G. barbaden&e* and G. herbac<tum* These 
JO cultivated species are grown primarily for the seed hairs that are made into textiles. 

Cotton is suitable as a textile fibre because the mature dry hairs twist in such a way that 
fine strong threads can be spun from them. Other products, such as cottonseed oil, cake, 
and cotton Hitters aie byproducts of fibre production- 
is Damage to cotton crops by insect pests throughout the world results in a significant yield 
loss each year. Effective control of these pests to minimise yield loss is of great 
economic importance. Examples of insect pests of cotton include Beet armyworm 
{Spodoptera exigua), Boll weevil {Anthonomus grandis grandis). Cabbage looper 
(Trichoplusia n0> Clouded plant bug (Neurocolpus nubllus). Cotton aphid (Aphis 
20 gossypii). Cotton bollworm (Heliocoverpa zea) T Cutworms (Feltia subterranean 

Peridroma saucia* Agrotis ipsilon), European com borer (Ostrinia mtbitalis). Fall 
arroywona (Spodoptera frugiperda\ Seedling thrips (FrankUnhUa spp.), Soybean looper 
{Pseudoplusia includens). Stink bugs (Nezara viridula, Acrosternum hilare* Euschistus 
servus\ Tarnished plant bug (JLygus lineolaris\ Tobacco budworm (Jieliothis virescens) 
25 and Whiteflies (Trialeurodes abutilonea* Bemisia iabaci). 



Transformation and regeneration of cotton plants is now a well-established procedure, 
typically based on Agrobacterium tumefaciens mediated transfer of foreign DNA into 
cotton plant parts and regeneration of said plant parts in tissue culture into fully fertile, 
30 transgenic cotton plants. / 

There exists a requirement to generate a cotton plant that is insect resistant so that yield 
loss through damage to cotton crops by insect pests is reduced. An insect resistant cotton 
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plant could reduce the need to apply chemical pesticides, which may be detrimental to 
other, beneficial insects and the environment. 

Therefore, the present invention relates to an insect resistant transgenic cotton event, 
designated COT102. It also relates to methods of detecting plant material derived 
therefrom. ll COT102 event" in the context of this application refers to the original 
insecticidal transgenic cotton plant described herein. "Insecticidal" as used herein refers 
to any inhibitory effect on an insect, including but not limited to reduced feeding* 
retarded growth* reduced fecundity, paralysis or death. "Fecundity" comprises all 
aspects related to reproduction such as reproductive ability, reproductive frequency and 
mnnber of offspring. Also embraced by this invention is any plant material derived from 
the COT102 event, including seeds. 

The COTL02 event exhibits a novel genotype comprising two expression cassettes. The 
first cassette comprise$ a suitable promoter for expression in plants operably linked to a 
gene that encodes a VIP3 A insecticidal toxin, useful in controlling a wide spectrum of 
lepidopteran insect pests* and a suitable poiyadenylation signal. Suitable promoters may 
be isolated from* inter alia* plants. Numerous plant promoters have been isolated and 
characterised; one example of a suitable plant promoter is the Actra promoter (Act2) 
from rice. Additional elements such as enhancer sequences may also be incorporated 
into the expression cassette in order to boost levels of gene expression. Alternatively it 
may be desirable to include a targeting sequence, for example, to direct transportation of 
the VIP3A toxin to a particular cellular compartment. Numerous poiyadenylation signals 
have been isolated and characterised. An example of a suitable poiyadenylation signal 
fractional in plants i$ that from the nopaline synthase gene (nos) of Agrobacterium 
twnefaciens. 

The second cassette comprises a gene which, when expressed, can be used as a selectable 
marker. Numerous selectable markers have been characterised, including some that 
confer tolerance to antibiotics and others that confer tolerance to herbicides. An example 
of a suitable selectable marker gene is one that confers tolerance to a hygromycin. 
Further expression cassettes are optionally comprised in the COT 102 event. For example 
these may provide other desirable benefits such as herbicide resistance. 
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Thus according to the first aspect of the invention, there is provided a polynucleotide 
comprising at least 17 contiguous nucleotides from the 26-nucleotfde sequence of SEQ 
ID NO: 1. In one embodiment said polynucleotide comprises at least 18 contiguous 
nucleotides from SEQ ID NO: 1. In a further embodiment said polynucleotide comprises 
at least 20 contiguous nucleotides from SEQ ID NO: 1. In a further embodiment still 
said polynucleotide comprises at least 22 contiguous nucleotides from SEQ ID NO: 1* In 
yet a further embodiment said polynucleotide comprises at least 24 contiguous 
nucleotides from SEQ ID NO: 1. In a preferred embodiment of the present invention, 
there is provided a polynucleotide comprising the sequence of SEQ ID NO: 1. 

In a further aspect of the invention, there is provided a polynucleotide comprising at least 
17 contiguous nucleotides from the 26-nucIeotide sequence of SEQ ID NO: 2. In One 
embodiment said polynucleotide comprises at least IS contiguous nucleotides from SEQ 
ID NO; 2. In a further embodiment said polynucleotide comprises at least 20 contiguous 
nucleotides from SEQ ID NO: 2. In a further embodiment still said polynucleotide 
comprises at least 22 contiguous nucleotides from SEQ ED NO: 2. In yet a further 
embodiment said polynucleotide comprises at least 24 contiguous nucleotides from SEQ 
ID NO: 2, In a preferred embodiment of the present invention, there is provided a 
polynucleotide comprising the sequence of SEQ ID NO: 2. 

In another aspect of the present invention there is provided a plant comprising a 
polynucleotide which comprises at least 17 contiguous nucleotides of SEQ ID NO; 1 and 
/ or SEQ ID NO: 2. Preferably said plant comprises at least 18 contiguous nucleotides of 
SEQ ID NO: 1 and / or SEQ ID NO: 2. More preferably said plant comprises at least 20 
contiguous nucleotides of SEQ ID NO: 1 and / or SEQ ID NO: 2. More preferably said 
plant comprises at least 22 contiguous nucleotides of SEQ ID NO: 1 and / or SEQ ID 
NO: 2. More preferably still said plant comprises at least 24 contiguous nucleotides Of 
SEQ ED NO: 1 and / or SEQ ID NO: 2. Most preferably said plant comprises the 
sequence of SEQ ID NO: 1 and / or SEQ ID NO: 2. In an embodiment of the present 
invention, said plant isacotton plant* Preferably, said plant is an inaectieida] cotton 
plant which is the COT102-evenU or a plant derived thens&om. 
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The skilled man is familiar with plant transformation methods. Two principal techniques 
have been characterised across a wide range of plant species; transformation by 
Agrobacterium and transf ormation by direct DNA transfer. 

Agrobacterhm-w^ated transformation is a preferred method for transformation of 
dicotyledonous plants. The foreign DNA to be introduced into the plant is cloned into a 
binary vector in between left and right border consensus sequences. This is the T-DNA 
region. The vector is transferred into an Agrobacterium cell, which is subsequently used 
to infect plant tissue* The T-DNA region of the vector comprising the foreign DNA is 
inserted into the plant genome. 

Alternatively, direct DNA transfer can be used to introduce the DNA directly into a plant 
cell. One suitable method of direct transfer may be bombardment of plant cells with a 
vector comprising the DNA for insertion using a particle gun; another established 
method, * whiskers*, involves coating the DNA onto silicon carbide fibres onto which 
cells are impaled. 

Following transformation* transgenic plants must be regenerated from the transformed 
plant tissue, and progeny possessing the foreign DNA selected using an appropriate 
marker such as resistance to hygromycin. 

A plant of this aspect of the invention, as described herein, has an insecticidal effect on 
insects from one or more species from the group comprising Heliothis sp„ Heltcoverpa 
sp. and Spodaptera sp. which may infest it. i Tnfest" as used herein refers to attack, 
feeding or damage in any way by one or more insects. Thus, for example, the plant of 
the present invention will provide a self-defence mechanism against infestation by pest 
insects such as Helicoverpa zea (cotton boll worm). As a iesult, a reduced number of 
insecticide sprays are required during the cultivation of said plant compared to a non- 
transgenic cotton plant of the same variety and yield lo&s through insect pests is kept at a 
minimal level. 

The present invention is not limited to the COT 102 event itself, but is farther extended to 
include any plant material derived therefrom, including seeds in so far as they contain 
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one of the present inventive polynucleotides. The present invention includes, but is not 
limited to plants that are derived from a breeding cross with the COT102 event or a 
derivative therefrom by conventional breeding or other methods. The invention also 
includes plant material derived from the COT102 event that may comprise additional, 
modified or fewer polynucleotide sequences compared to the COT1Q2 event or exhibit 
other phenotypic characteristics- For example it may be desirable to transform the plant 
material derived from the COT102 event to generate a new event that possess an 
additional trait, such as a second insect resistance gene which produces a toxin with a 
different mode of action or for the control of different insect species, or herbicide 
resistance. This process is known as gene stacking. 

According to yet a further aspect of the present invention, there is provided a method of 
detecting plant material derived from *fl COT102 transgenic event comprising obtaining 
a sample for analysis; providing a pair of primers designed to bind to a polynucleotide 
comprising at least 14 contiguous nucleotides of SEQ ID NO; 1 and / or SEQ ID NO: 2; 
amplifying the region which lies between the sites at which the primers bind; and 
detecting the presence of the amplification product. Suitable pairs of primers for use in 
this method of detection can be designed using parameters well known to those skilled in 
the art of molecular biology now that SEQ ID NO$ 1 and 2 are made available. The 
preferred sequence of said primers is included in the sequence listing as SEQ ID NO: 3 
and SEQ ID NO: 4. 

In an embodiment of the present invention* the region amplified by said method (the 
'amplicon') is preferably between 300 and JOOO base pairs in length. More preferably 
the amplicon is between 500 and 900 base pairs in length* More preferably still the 
amplicon is 800 base pairs in length. Most preferably the amplicon is produced using the 
above method in conjunction with the primers of the sequence of SEQ ID NO: 3 and 
SEQ ID NO: 4. and is 800 base pairs m length. 

There are many amplification methods that may be use4 in accordance with this aspect of 
the invention. The underlying principle, a known technique to those skilled in the an* is 
the polymerase chain reaction (PGR). The amplification product from a PGR reaction 
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may be visualised by staining with ethidium bromide and excitation with UV light, 
typically after size separation using agarose gel electrophoresis. 

An embodiment of the present invention employs variations of the PCR principle such as 
TaqMari™, This involves labelling at least one of the primers involved in the 
amplification process with a fluorescent dye. When unbound, the primer adopts a 
conformation such that no fluorescence can be detected. However, when the primer is 
bound to a piece of DNA, the conformation changes and fluorescence can be detected. In 
this way, the amplification process can be monitored in real-time, the intensity of 
fluorescence corresponding directly to the level of amplification. Further embodiments 
of the present invention include* but are not limited to* RACE PCR. 

In another aspect of the invention there is provided a method of detecting plant material 
derived from the COT102 event comprising obtaining a sample for anlaysis; providing a 
probe designed to bind to a polynucleotide which comprises at least 14 contiguous 
nucleotides of SEQ ID NO: 1 and / or SEQ ID NO: 2 when said polynucleotide is single 
stranded; hybridising said probe with the sample; and detecting whether the probe has 
hybridised. Preferably said probe comprises the sequence of SEQ ID NO: 1 and / or SEQ 
ID NO: 2. In an embodiment of the present invention there is provided a method of 
detecting plant material derived from the COT 102 event using a probe selected from the 
group comprising SED ID NO:5, SEQ ID NO: 6 and SEQ ID NO: 7. Preferably said 
probe comprises SEQ ID NO: 5- The probe may be T for example, a PCR product or 
restriction digestion fragment In a further embodiment, the probe as described herein 
may be tagged with a fluorescent, radioactive, enzymatic or other suitable label to enable 
hybridisation to be detected. The skilled man will know how to design suitable probes, 
now that he has the benefit of the present disclosure. 

In a further embodiment of the present invention, there is provided a method of 
hybridising a probe to the sample under stringent conditions and detecting whether the 
probe has hybridised. Stringent hybridisation conditions are well lenowa to the skilled 

and comprise, for example: hybridisation at a temperature of about 65°C in a 
solution containing 6 x SSC, 0.01% SDS and 0.25% skimmed milk powder, followed by 
rinsing at the same temperature in a solution containing 0.2 x SSC and 04% SDS. 
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Suitable techniques for detecting plant material derived from the COT102 event based on 
the hybridisation principle include, but are not limited to Southern Blots, Northern Blots 
and In-Situ hybridisation. The skilled man is familiar with techniques such as these. 

5 Typically, they involve incubating a probe with a sample, washing to remove unbound 
probe, and detecting whether the probe has hybridised. Said detection method is 
dependent on the type of tag attached to the probe - for example, a radioactively labelled 
probe can be detected by exposure to and development of x-ray film. Alternatively, an 
eniymatically labelled probe may be detected by conversion of a substrate to effect a 

to colour change. 

In a further aspect of the invention there is provided a method of detecting plant material 
derived from the COT102 event comprising obtaining a sample for analysis; providing an 
antibody designed to bind to a VIP protein contained within a plant comprising at least 
is 14 contiguous nucleotides from SBQ ID NO: I and/ or SEQID NO: 2; incubating said 
antibody with the sample; and detecting whether the antibody has bound. In one 
embodiment of the present invention said VIP protein comprises the sequence of SEQ ID 
NO: 8. 

20 Suitable methods of detecting plant material derived from the COT 102 event based on 
said antibody binding include, but are not limited to Western Blots, Enzyme-linked 
Immunosorbent Assays (FT ISA) and SfiUDI mass spectrometry. The skilled man is 
familiar with these immunological techniques. Typical steps include incubating a sample 
with an antibody that binds to the VIP protein, washing to remove unbound antibody, and 

25 detecting whether the antibody has bound. Many such detection methods ate based on 
enzymatic reactions - for example the antibody may be tagged with an enzyme and on 
application of a suitable substrate, a colour change detected. Suitable antibodies may be 
monoclonal or polyclonal, 

30 In a further aspect of the present invention there is provided a method of detecting plant 
material derived from the COT102 event comprising obtaining a sample for analysis; 
subjecting one or more insects of the species Spodoptera Jrugiperda (susceptible to 
VIP3A) to the sample; subjecting one or more insects of species Ostrinia nubilalis (not 
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susceptible to VIP3 A) Vo the sample as a control; detecting whether the sample has an 
in&ecticidaJ effect on insects from each species; and comparing the results with an 
authentic COT102 bioassay profile. The result are compared against an authentic 
COT102 bioassay profile that is produced using insects of the same condition which have 
been subjected to the same dose and type of COT102 plant material and where the 
insecticidal effect is detected the same length of time after subjecting the insects to the 
COT102 sample, Spodopterafrugiperda is a positive control for COT102 as it is 
susceptible to a suitable dose of VIP3A* while Ostrinia nubilalis is a negative control for 
COT 102 as it is not susceptible to a suitable dose of VIP3A. 



la one embodiment of the invention, the method of detecting plant material derived from 
the COT102 event includes but is not limited to leaf-feeding bioassays in which a leaf or 
other suitable plant part from the COT102 event or any plant material derived from the 
COT102 event, is infested with one or more pest insects. Detection may be through 
15 assessment of damage to the leaf or plant pan after set time periods, or assessment of 
mortality or another insecticidal effect on the insects. 

In another aspect of the invention, there is provided a kit of parts comprising a means for 
detecting the presence of plant material derived from the COT102 event Preferably, said 

20 kit of parts comprises a means for detecting the presence of a polynucleotide comprising 
at least 14 contiguous nucleotides from the sequence of SEQ ID NO: 1 and / or SEQ ID 
NO: 2, or a VIP protein. In an embodiment of the present invention, said kit of parts may 
comprise DNA amplification-detection technology such as PCR or TaqMan™. In a 
farther embodiment of the present invention, said kit of parts may comprise probe 

25 hybridisation-detection technology such as Southern Blots, Northern Blots or In-Situ 
Hybridisation. In another embodiment of the present invention, said kit of parts may 
comprise antibody binding-detection technology such as Western Blots, EUSA's or 
SELDI mass spectrometry. In a further embodiment of the present invention, said kit of 
parts may comprise insect bioassay-detection technology such as leaf feeding bioassays 

30 or mortality bioassays. In a further embodiment of the present invention, said kit of parts 
may comprise any combination of the afore-mentioned detection technologies. 
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The invention will be farther apparent from the following non-limiting examples in 
conjunction with the associated sequence listings as described below: 



10 
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SEQJDNOl; 



SEQIDN0 2: 



SEQ ID NO 3: 
SEQIDN04: 
SEQ ID NO 5: 
SEQ ID NO 6: 
20 SEQ ID NO 7: 
SEQ ID NO 8: 



Polynucleotide sequence which extends across the junction where 
the 5' end of the expression cassette is inserted into the cotton 
genome hi event COT 102. 

Polynucleotide sequence Which extends across the junction where 
the 3' end of the expression cassette is inserted into the cotton 
genome in event COT102. 

Polynucleotide sequence suitable for use as a primer in the 
detection of the COT102 event 

Polynucleotide sequence suitable for use as a primer hi the 
detection of the COT102 event. 

Polynucleotide sequence suitable for use as a probe ill the 
detection of the COT102 event 

Polynucleotide sequence suitable for use as a probe in the 
detection of the COT102 event. 

Polynucleotide sequence suitable for use as a probe in the 
detection of the COT 102 event. 
Amino acid sequence of the VEP3 Aa toxin protein- 



25 Example 1: Cloning and Transformation 

L 1 Vector cloning 

Standard gene cloning techniques of restriction digestion and ligation of fragments from 
in-house vectors were used to construct the transformation vector, pNOVSOOl. The 
30 vector included a selection cassette comprising a Ubiquitin (UBQ3) promoter, the UBQ3 
intron, a gene sequence which encodes a protein conferring resistance to hygromycm, 
and a nos polyadenylation sequence. The vector also included the expression cassette of 
the target gene, which cassette comprised an Actin (Act2) promoter, the Act2 intron, a 
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sequence encoding the \T0P3Aa gene that had been codon optimised for expression in 
maize, and a nos polyadenylation sequence. The vector also comprised a gene conferring 
resistance to an antibiotic, spectmomycin, for prokaryotic selection. 

The vector was transformed into Agrobctfterium rumefacims strain EHAI01 using 
standard Agrobacteriwn transformation techniques, and transformed cells selected 
through their resistance to spectinomycin* 



1.2 Plont transformation 
10 The COT102 event was produced by Agrobttfterium-mrtiMetd transformation of 
Gossypium hirsurum L> cv Coker 312. 



Coker 312-17 seeds were surface sterilized for 30 seconds in 70% ethanol using enough 
ethanol to cover the amount of seed to be sterilized. The seeds were washed with 
15 ethanol, rinsed in sterile water and soaked in a 12% CJorox + Tween 20 solution for 20 
minutes. This washing procedure was performed 3 times. Seeds were then placed onto 
germination medium (Stewart and Hsu, 1977) and allowed to germinate at 30°C for 7 - 
10 days. 



20 2 ml cultures of Agrobacteriwn containing the pNOV3001 construct wem grown 
overnight in appropriate antibiotics and then diluted with MSNH medium <19:1) in a 
sterile petri dish- Hypocotyls were cut into 6-8 mm lengths and placed in the diluted 
Agrobacteriwn solution for at least 30 seconds. Hypocotyl explains were removed from 
the Agrobacteriwn solution and blotted on sterile filter paper to remove excess bacteria. 

25 Hypocotyls were placed onto T2 medium (MS salts,. B5 vitamins, 0.1 mg/L 2, 4-D, 0.5 
mg/L kinetin, 30 g/L glucose, 2 g/L Phytagel - pH 5.8) and co-cultured with the 
Agrobacterium for 72 hours in the dark. 



Hypocotyl explants were again blotted on sterile filter paper and transferred to plates 
30 containing MS2NK medium (MS salts, B5 vitamins, 2 mg/L NAA, 0.1 mg/L kinetin, 30 
g/L glucose, 2 g/L PhytogeJ, 500 mg/L cefotaxime, 10 mg/L hygromycin - pH 5.8), The 
plates were wrapped With parafilm and incubated in the light at 30°C for several months 
until callus was formed. 
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Callu$ was broken up as small as possible and placed in a 50 ml Er lenmeyer flask 
containing 10 ml of liquid MSNH medium (MS salts, B5 vitamins, 30 g/L glucose ~ pH 
5.8) # The suspended callus was shalcen at 1 JO jpm in the light at 30*C until fcmall white 
S slightly round cell clusters were visible. Cells were washed and plated onto solid MSNH 
medium (MS salts, B5 vitamins, 30 g/L glucose, 2 g/L Phytogel - pH 5.8), Plates were 
checked monthly for somatic embryo development* 

Mature somatic embryos were picked from the plates and placed onto plates containing 
10 S A medium (Stewart and Hsu salts, 20 g/L sucrose, 20 g/L agar - pH 5-8). The plates of 
embryos were placed in the dark for approximately 14 days. Roots were trimmed from 
Ae maturing embryos and the embryos were transferred to SGA medium (Stewart and 
Hsu salts, 5 g/L sucrose, L5 g/L Phytagei, 5 g/L agar - pH 6.8), 

15 After the first true leaf emerged, young plants were moved to pint sized canning jars 
containing SGA medium. When the plants reached 7 - 10 cm in height, the top was cut 
off and transferred to another jar. On developing a good root system, the thus rooted 
cuttings were transplanted into pots and grown in the greenhouse. 

20 J.J Identification and selection of transgenics 

Putative transgenic plants were screened by PGR for the presence of the VIP3A gene. 
Positive events were identified and screened using insect bioas$ays for insecticidal 
activity against Fall Armyworm tSpadopterafrugiperda) (see Example 5). Insecticidal 
lines were characterized for copy number by TaqMan™ analysis (see Example 2). Tl 

25 seed from 3 single copy & 2 double copy events were observed in a field trial for insect 
resistance and agronomic quality. Two events, COT101 and COT102* were chosen 
based on having a single copy of the tran&gene, good protein expression as identified by 
BUS A (see Example 4), good insecticidal activity against Cotton Boll Worm 
(JHelicoverpa zea) and field performance. At the end of the second year of field trials, 

30 results between the two events were compared and COT102 was progressed. 
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1.4 Verification of sequence ofCOT202 

Genomic DNA was isolated from the COT102 event. This was used in the sequencing of 
the junctions of the DNA insertion site with the cotton genomic DNA in the COT102 
event, using standard DNA sequencing techniques. 



Example 2s COT102 Detection via TaqMan™ 

DNA was extracted from leaf tissue using the Wizard™ Magnetic 96 DNA Plant System 
10 GPromega, #FE3760), according to the manufacturers instructions, with an additional step 
at the beginning of the protocol: following grinding of the leaf material, 0.9ml Cotton 
Extraction Buffer (0.2M Tris pH 8.0, 50mM EDTA, 0.25M NaCl f 0.1% v/v 2- 
mercaptoethanol, 2.5% w/v polyvinvl-pyrrob'done) was added to each well, the plant 
tissue resuspeuded and the plate cemrifuged at 4,000 ipm (27SSg) for 10 minutes. After 
15 aspirating and discarding the supernatant, 300ul Lysis Buffer A (Promega) was added 
and the manufacturers protocol was followed from this point This procedure resulted in 
approximately 85ul of purified genomic DNA at a concentration of approximately 
lOng/ul. 



20 TaqMan™ PGR reactions were setup using a standard reaction mix comprising: 

625ul 2x Jumpstart Master Mix for Q-PCR (Sigma. #P2893), supplemented with 

ISmMMgCla and 200nM Sttata-ROX 
25ul 50x FAM primer / probe mix 
25ul 50x TET primer / probe mix 

25 200ul Water. 



50x primer / probe mixes comprise 45ul of each primer at a concentration of ImM, 5Qul 
of the probe at a concentration of lOOuM and 860ul Ix TE, and were stored in an amber 
tubeat4°C, 



Examples of suitable primer / probe sequence combinations which were used are: 
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GhCHEb-F 
GhCHI2b-R 
GhCHI2b-TET 



GGTCCCTGGATACGGTGTCA 
TTGAGGGTTGGATCCTTTGC 
CCAACATCATCAATGGTGGCATCGAAT 

(S' label = TET» 3' label = TAMRA) 



Hygromyctn-F CAGGCAGGTCTTGCAACGT 
Hygromycin* CGAGAGCCTGACCTATTGCAT 
Hygromycin-FAM ACACCCTGTGCACGGCGGG 

(5- label = FAM, 3' label = TAMRA) 



Vip3-F 
Vip3-R 
Vip3-FAM 



10 



atgaagaccctgcgctacga 

ACGCCCAGTGGCATGTAGA 
AGCGAGGCCGAGTACCGCACC 
(5* label = FAM, 3' label = TAMRA) 



Forward 
Reverse 
Probe 



Forward 
Reverse 
Probe 



Forward 
Reverse 
Probe 



7*1 of ouster mi* was dispensed into each «dl of a 384-weii TaqMan™ assay plate. 3*1 



adZdto specific weBsasacontroL The .actions are run in an AB17900 (Applied 
Biosysiems) using the following cycling conditions: 



was 



Siep Temperature Time 
1 50°C 2min 
95*C 

95*C IS sec 

60*C 1 niin 

Goto step 3, repeat 40 times 



2 
3 
4 
5 



Data was 



analysed using SDS2-0 software (Applied Biosystems). 



15 
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Example 3: COT102 Detection via Southern Blot 

DNA suitable for use in Southern Blotting was extracted using the following procedure. 

Approximately 5 to 10 grains of plant tissue was ground in liquid nitrogen using a mortar 
and pestle. The plant tissue was resuspended in 12.5ml extraction buffer A (0.2M Tris 
pH8.0, SOmMEDTA, 0-25M NaCl, 0.1% v/v B-mercaptoethanol, 2.5% w/v Polyvinyl- 
pyrrolidone), and centrifuged for 10 minutes at 4,000 rpm (2755g). After discarding the 
supernatant the pellet was resuspended in 23ml Extraction Buffer B (0J2M Tris pH8-0, 
SOmMEDTA, 0.5MNaCl, 1% v/v B-mercaptoethanol, 2.S% w/v Polyvinylpyrrolidone, 
3% Sarkosyl, 20% Ethano!) and incubated at 37°C for 30 minutes. During incubation, 
the sample was mixed once with a sterile loop. After incubation an equal volume of 
chloroform/isoamy] alcohol (24: J) was added, mixed gently by inversion, and 
centrifuged for 20 minutes at 4,000 rpm. The aqueous layer was collected, and 0.54 
volume isopropanol added followed by centrirogation for 5 minutes at 4,000 rpm to 
pr e ci p it ate the DNA The supernatant was discarded and the DNA pellet resuspended in 
500ul TE. In order to degrade any RNA present, the DNA was incubated at 37°C for 30 
minutes with lul 30mg/ml RNase A, centrifuged for 5 minutes at 4,000 rpm and 
precipitated by centrifugation at 14,000 rpm for 10 minutes in the presence of 0.5 volume 
7.5M ammonium acetate and 0.54 volume isopropanol. After discarding the supernatant, 
the pellet was washed with SOOui 70% ethanol and allowed to dry before resuspending in 
lOOulTE. 
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The DNA was quantified using a spectrophotometer or fluofometer (using lxTNB and 
Hoechst dye). Suitable enzyme digests were prepared using 8ug DNA per digest in a 
total volume of 50ui. Digests included BamHT, EcoRI, EcoRV, HindOT, Ncol, SacI, 
Seal, Spel and Psil, bodj alone and in eommhation. Digests were incubated overnight at 
the appropriate temperature for each enzyme. Samples were spun in a speed vacuum to 
reduce the volume to 30uL Bromophenol blue loading dye was added and each sample 
loaded on a 0.8% TBE agarose gel containing ethidium bromide. The gel was run at 60 
volts overnight* 
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The gel was washed in 0.25M Ha for 15 minutes to depurinate the DNA, and then 
washed with water. A Southern Blot was set up as follows: 20 sheets of thick dry 
blotting paper was placed in a tray and 4 sheets of thin dry blotting paper placed on top. 
One sheet of thin blotting paper was pre-wet in 0.4M NaOH and placed on top of the 

5 stack, followed by a sheet of Hybond-N-f- transfer membrane (Amersham Pharmacia 
Biotech, #RPN303B), also pre-wet in 0.4M NaOH. The gel was placed on top ensuring 
that there were no air bubbles between the gel and the membrane. Three further sheets of 
pie-soaked blotting paper were placed on top of the gel and the buffer tray filled with 
0.4M NaOH. Connecting the gel stack with the buffer tray using a wick pre-soak©d in 

10 0.4M NaOH started the transfer of DNA to me membrane. DNA transfer took place for 
approximately 4 hours at room temperature. Following transfer, the Hybond membrane 
was rinsed in 2x SSC for 10 seconds and the DNA bound to the membrane via UV cross- 
linking. 



is A suitable DNA probe was prepared by PCR. 25ng probe DNA in 45ul TB was boiled 
for 5 minutes, placed on ice for 7 minutes then transferred to a Rediprime H (Amersham 
Pharmacia Biotech, 8RPN1633) tube. After addition of 5ul P32-iabelled dCTP to the 
Redipriroe tube, the probe was incubated at 37°C for 15 minutes. The probe was cleaned 
by centrifugation through a microspin G-50 column (Amersham Pharmacia Biotech, #27- 

20 5330-01) according to the manufacturers instructions. The activity of the probe was 
measured using a scintillation counter. 

The Hybond membrane was pie-hybridised by wetting with 20ml pre-warmed Church 
pte-hybridisation solution (500mM NaPO*. IraM EDTA, 1% SDS, 1% BSA) at 65°C for 

25 30 minutes. The labelled probe was boiled for 5 minutes, and placed on ice for 10 
minutes. An appropriate amount of probe (1 million counts per 1ml pie-hybridisation 
buffer) was added to the pre-hybridisation buffer and hybridisation occurred at 65°C 
overnight The following day. the hybridisation buffer was dxscaided, and following a 
rinse with 2Gml Church Wash Solution 1 <40mM NaPO*. IroM EDTA, 5% SDS, 0.5% 

3D BSA), the membrane washed in 150ml Church Wash Solution 1 at 65*C for 20 minutes. 
This process was repeated twice with Church Wash Solution 2 (40mM NaP04, ImM 
EDTA, 1% SDS). The membrane was exposed to a phosphor screen or X-ray film to 
detect where the probe has bound. 
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Example 4; COT102 Detection via ELISA 

5 Cotton ti$sue for anlaysis was harvested and frozen at -70°C. Fresh tissue was ground to 
a fine powder and weighed into a labelled polypropylene tube. Extraction buffer 
(lOOmM Tris, lOOmM Sodium Borate, 5mM MgCi, 0.05% Tween 20, 0.2% Sodium 
Ascorbate, Water, pH 7.8, ImM AEBSF, 0,00 ImM Leupeptin) was added tome sample 
in a ratio of 2:1 (volume extraction buffer : sample fresh weight) for fresh tissue or 30:1 

to (volume extraction buffer : sample dry weight) for lyophllised tissue. The sample was 
voTtexed and homogenised using a Brinkman FT 10/35 Polycron equipped with a PTA 
10TS foam-reducing generator, until the mixture became liquefied. Extracts were 
centrifuged at 10,000 x g for 15 minutes. The protein extract supernatant was stored at 2- 
8°C. 

15 

The ELISA procedure used standard techniques as follows. A 96-well plate was soaked 
methanol for 2 hours, and air-dried, The plate was coated with 50ul goat anti-VIP3A 
antibody per well and incubated overnight at 2-8°C. After washing three times with IX 
EUSA wash solution (lOOroM Tris, 0.5% Tween-20, 75mM NaCl, pH8.5), the plate was 
20 dried briefly by tapping upside down on a paper towel. 150ul blocking solution (lOmM 
NaP0 4 , 140mM NaCl. 1% BSA, 0.02% Sodium Azjde, titrated to pH7.4 with monobasic 
NaPi and dibasic NaPi) was added to each well followed by incubation at room 
temperature for 45 minutes. The plate was washed 3 times as described above. 

25 VIP3A standards and protein extract samples were applied to appropriate wells of the 
plate in triplicate, 50ul total volume per well. The plate was incubated at 2-8°C for 1 
hour 30 minutes, followed by room temperature for a further 30 minutes. The plate was 
washed three times with ELISA wash solution, and then incubated at 35-39°C for 1 hour 
with 50ul rabbit anti-VIP3A antibody per well. The plate was washed three times with 

30 ELISA wash solution, and incubated at room temperature for 30 minutes with 50ul 

donkey anti-rabbit alkaline phosphatase per well. Following a further three washes with 
ELISA wash solution, SOul phosphatase substrate solution was added per well and the 
plate incubated for 30 minutes at room temperature. The reaction was stopped by 
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addition of 50ul 3M NaOH per well. The absorbance of the solution in each well was 
measured at 4©5nm using a Ceres 900C multiwell plate reader and the results analysed 
using KC3 Curve fitting software (Bio-Tek Instruments Inc.). The concentration of 
VIP3A in the samples was calculated by reference to the VJP3A protein standards. 

5 

Example Si COT1G2 Detection via Insect Bioassay 

Leaf assays were performed on Fall Army Worm (Spodopterafrugiperda), Cotton Boll 
10 Worm (jffelicoverpa zea) and Tob&coBu^OTm(Heliozhisvirescens) as fallows-. 

Pads were soaked with 30Gul to 500ul distilled water and placed into Gelman dishes. 

Leaf pieces measuring between approximately 0.5 square inches and 0.75 square inches 

were excised from cotton plants S to 12 inches in height, and placed on the pads. 

Between S and 10 insect larvae were placed in each dish and a lid fitted. The dishes were 
15 incubated at 28°C. On the third and sixth days after infestation, damage to the leaf in 

each dish was scored and compared with the control plants. 
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As an alternative, a 'boll' assay was performed as follows: 

Four absorbent pads were saturated with water and placed inside a large plastic cup. 
20 Three extra thick glass filters, each soaked with lOOul distilled water, were placed in a 
smaller plastic cup, which was then seated inside the larger cup. A 1,25 inch long boll 
was excised, immersed in lOmg/ml to 20mg/ml Nystatin and placed on the filters in the 
small cup. 50 insect larvae were placed on the square or boll and a lid attached to the 
larger cup. The squares or boUs were re-infested with SO more larvae after 7 days. 

25 

The experiment was incubated at room temperature for approximately 3 weelcs. The 
bolls were then cut open to determine damage. Damage to the boll was compared to the 
control samples. 
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1. A polynucleotide comprising at least 17 contiguous nucleotides from the 26- 
nucleotide sequence of SEQ JD NO: 1. 

5 

SEQ ID 1: GGC AAA TAT TCA GGT AAA CAA ATT GA 

2. A polynucleotide according to claim 1 comprising at least IS contiguous nucleotides 
from the 26-nucieotide sequence of SEQ ID NO: 1. 

10 

3. A polynucleotide according to claim 1 comprising at least 20 contiguous nucleotides 
from the 26-nucleatide sequence of SEQ ED NO: 1. 



4, A polynucleotide according to claim 1 comprising the sequence of SEQ ID NO: 1- 

15 

5. A polynucleotide comprising at least 17 contiguous nucleotides iron the 26- 
nucleotide sequence of SEQ ID NO: 2. 



SEQ ID 2: CTA TCA GTG TTT AAT AAA TAT GfiG CA 

20 

6. A polynucleotide according to claim 5 comprising at least 18 contiguous nucleotides 
from the 26-nucleotide sequence of SEQ SO NO: 2. 

7. A polynucleotide according to claim S comprising at least 20 contiguous nucleotides 
25 from the 2&-nucleotide sequence of SEQ ID NO: 2. 

8. A polynucleotide according to claim 5 comprising the sequence of SEQ ID NO: 2. 

9. An insect resistant plant comprising a VBP3A protein and a polynucleotide according 
30 to any of claims 1 to 8. 



10. A plant according to claim 9 which is a cotton plant. 
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11 . An insecticidal cotton plant according to claim 10 which is derived from the COT102 
event. 

12. A method of detecting plant material derived from the OOT102 event comprising: 

• obtaining a sample for analysis; 

• providing a pair of primers designed to bind to a polynucleotide as claimed in 
claims 1 to S when said polynucleotide is single stranded; 

• amplifying the region which lies between the sites at which the primers bind; and 

• detecting the presence of the amplification product; 

whereby the presence of the amplification product is indicative that the sample is 
derived from the COT102 event 

13. A method according to claim 12 wherein the first primer has the sequence of SEQ ID 
NO: 3 and the second primer has the sequence of SEQ ID NO; 4, 

SSQ ID 3: 5'- AAGGACGTCSAGCGAGA'TQTT -3' 
SEQ ID 4 ; 5 1 - TGTGACACCGATCCACCTAA -3 f 

14. A method of detecting plant material derived from the COT102 event comprising: 
» obtaining a sample for analysis; 

• providing a probe designed to bind to a polynucleotide as claimed in claims 1 to 8 
when fcaid polynucleotide is single stranded; 

• hybridising said probe with the sample; and 
» detecting whether the probe has hybridised. 

whereby the hybridisation of the probe is indicative that the sample is derived from 
the COT102 event. 

15. A method according to claim 14 whemin the sequence of the probe is selected from 
the group comprising SEQ ID NO: 5, SEQ ID NO: 6 and SEQ ID NO: 7. 



SEQ ID 5; 

GACAAGGACA GCTTGAGCGA GGTGATCTAC GGCGACATGG ACAAGCTGCT 
GTGTCCGGAC CAGAGCGAGC AAATOTACTA CACCAAGAAC ATCGTGTTCC 
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10 



15 



20 



25 



30 



CGAACGAGTA CGTGATCACC AAGATCGACT TCACCAAGAA GATGAAGACC 
CTGCGCTACG AGGTGACCGC CAACTTCTAC GACAGCAGCA CCGGCGAGAT 
CGACCTGAAC AAGAAGAAGG TGGAGAGCAG CGAGGCCGAG TACCGCACCC 
TGAGCGCGAA CGACGACGGC GTCTACATGC CACTGGGCGT 

SEQ ID S: 

AGGTAGTTGG CGTCATCGAG CGCCATCTCG AACCGACGTT GCTGGCCGTA 
CATTTGttACG GCTCCGCAGT GGATGGCGGC CTGAAGCCAC ACAGTGATAT 
TGATTTGCTG GTTACGGTGA CCGTAAGGCT TGATGAAACA ACGCGGCGAG 
CTTTGATCAA CGACCTTTTG GAAACTTCGG CTTCCCCTGG AGAGAGCGAG 
ATTCTCCGCG CTGTAGAAGT CACCATTGTT GTGCACGACG ACATCATTCC 
GTGGCGTTAT CCAGCTAAGC GCGAACTGCA ATTTGGAGAA TGGCAGCGCA 
ATGACATTCT TGCAGGTATC TTCGAGCCAG CCACGATCGA CATTGATCTG 
GCTATCTTGC TGACAAAAGC AAGAGAACAT AGCGTTGCCT TGGTAGGTCC 
AG 

S2Q ID 7: 

CGCCGTGCAC AGGGTGTCAC GTTGCAAGAC CTGCCTGAAA CCGAACTGCC 
CGCTGTTCTG CAGCCGGTCG CGGAGGCCAT GGATGCGATC GC I TGCGGCCG 
ATCTTAGCCA GACGAGCGGG TTCGGCCCAT TCGGACCGCA AGGAATCGGT 
CAATACACTA CATGGCGTGA TTTCATATGC GCGATTGCTG ATCCCCATGT 
GIATCACTGG CAAACftSTGA TGGACGACAC CGTCAGTGCG TCCGTCGCGC 
AGGCTCTCGA TGAGCTGATG CTTTGGGCCG AGGACTGCCC CGAAGTCCGG 
CACCTCGTGC ACQCGGATTT CGGCTCCAAC AATGTCCTGA CGGACAAT 

16. A method according to claim* 14 or IS wherein the probe hybridises to the sample 
under stringent hybridisation conditions. 

17. A method of detecting plant material derived from the COT102 event comprising: 

• obtaining a sample for analysis; 

• providing an antibody designed to bind la a VIP protein contained within a plant 
according to claims 9 to 11; 

• incubating said antibody with the sample; and 

• detecting whether the antibody has bound. 

whereby the presence of antibody which has bound is indicative that the sample is 
derived from the COT102 fcvent 
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18. A method according to claim 17 wherein the VIP protein has the sequence of SEQ ID 
NO: 8. 

5 SEQ ID 8; 

1 MNKJJMTKLST RALPSFIDYF NGIYGFATGI KDXMWMIFKT 

41 OTGQDLTLDE ILKtJQQLUJD IgGKLDGVtfG SI4UDLIAQGN 

81 USTELSKEIfc KIANEQNQVL MDVNWKLDAI NTMLRVYLPK 

121 ITSMLS0VMK QNYAI.SLQIE Y&SKQfcQEIS DKLDI1KVNV 

10 161 LINifSTLTEIT PAY&RIKYVM EKPEELTFAT ETSSKVKKDG 

201 SPADILDELT ELTEI+AKSVT KNITVDGFEFY LNTFHDVMVG 

241 NNLFGRSALK TASELITKEN VXTSGSEVGH VYtSFL IVH/TA 

281 LQAQAFLTLT TCRKLLGLAD IDYTSXMNBH LNKEKEEFRV 

321 NltPTLSNTF SNPfifYAKVKG SDEDAKMIVE AKPGHAZ.IGF 

15 361 EISNDSITVL KVYEAKLKQN YQVDKDSLSE VIYGDMCDKLL 

401 CPDQSEQIYY 1MNXVFPNEY VITKIDPTKK HKTLRYEVTA 

441 NFYDSSTGE1 DLNKKKVESS EAEYRTLSAN DPGVYMFLGV 

481 ISETFI/TPIN GFGL.QADENS RJCITLTCKSY UtELLtATDL 

521 SNKETKL1VP PSGFXSNIVE NGSIEEDNLE FWKANNKNAY 

20 561 VDHTGGVNGT KALYVHKDGG ISQFIGDKLK PKTEYVIQYT 

601 VKGKPSIHLK DSNTGYIHYE DTHKNLEDYQ TINKRFTTGT 

641 DLKGVYLILK SQ&TGDEAWGD NFIILEISPS EKI.LSPELIW 

681 TNNWTSTGST NXSGNTI/TLY QGGRGILKQN LQLDSFSTYR 

721 VYFSVSGDAN VRIRNSREVL FEKRYMSGAK. DVSEMFTTKF 

25 761 EKDNFYXELS QGNNLYGGPI VHFYDVSIK 

19. A method of detecting plant material derived from the COT102 event comprising; 

• obtaining a sample for analysis; 

• subjecting one or more insects of the species Spodopterafrugiperda to the 
30 sample; 

• subjecting one or more insects of species Ostrtnia nuhilaUs to the sample as a 
control; 
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• detecting whether the sample has an insecticidal effect on insects from each 
species; and 

• comparing the results with an authentic COT 102 bioassay profile. 

5 20, A kit of parts comprising a means for detecting ihe presence of plant material derived 
from the COT102 event 

21. A kit of parts according to claim 20 comprising a means for detecting the presence of 
a polynucleotide according to claims 1 to 8 or a VIP protein. 

15 

22, A kit of parts according to claims 20 to 21 comprising one or more of the methods 
according to claims 12 to 19. 
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